Introduction
For students in Taiwan where English is learned as a foreign language (EFL), writing has been a very challenging task. In terms of writing, a dearth of vocabulary has been one of students' major obstacles. Researchers point out a lack of vocabulary may result in greater writing difficulties for foreign language learners (Astika, 1993; Lee 2003; Muncie, 2002) . Nation (2003) suggests if students first learn a few new words which are relevant to the topic, there is a high possibility that they may use those words in their post-written task. Lee (2003) also suggests that vocabulary instruction may be an approach for writing instruction especially at the initial stages. Thus, with an attempt to solve the difficulty of lacking vocabulary while writing, this study aims to investigate the effects of the two methods of vocabulary learning on Taiwanese college students' writing.
Pre-learning vocabulary might have some positive effects on writing in the first language (L1) (Graves, 1986; Dune and Graves, 1987) . In Duin and Graves's (1987) experiments, they found that the students who were pre-taught some words relevant to their post essay task showed improvement in their writing quality. Their findings also showed that the group that received both intensive vocabulary and writing instruction prior to the writing task gained better results than the groups of intensive vocabulary instruction (without writing NELTA instruction) and the traditional vocabulary instruction. In Yonek's (2008) experiment, the effectiveness of rich and traditional instruction on students' composition was studied. Rich vocabulary instruction included contextual information, deeper understanding and multi-exposures of words, while traditional instruction consisted of basic dictionary definition and cloze sentences writing. Yonek (2008) found that the group that received rich instruction prior to writing outperformed the group that received traditional vocabulary instruction. As for second language (L2), studies have shown that students who received pretaught words instruction used more target words in their writing than students who did not receive pre-taught words instruction (Lee, 2003 , McDaniel & Pressley, 1984 , 1989 . In Lee's (2003) experiment, the students used more target words in a writing task after receiving a variety of deliberate vocabulary instruction. In addition, delayed writing showed no significant loss of target words. The evidence both in L1 and L2 indicates that students may benefit from vocabulary instruction prior to their writing task.
Language skills are often classified into two types in terms of thir use: productive and receptive. Writing and speaking are categorized as productive use of language, while reading and listening are receptive. To use vocabulary receptively in reading or listening and productively in writing or speaking signify two different abilities (Henriksen, 1999) . Different methods of vocabulary learning may affect the development of language skills.
Learners thus are advised to adopt learning methods accordingly for varied purposes of language communication, whether understanding words for reading or producing vocabulary for writing.
Learners use their productive knowledge to produce a word form when writing or speaking, and receptive knowledge to understand a word's meaning when reading or listening (Nation, 2001; Schmitt, 2000) . Studies have shown that learning vocabulary productively can effectively increase productive knowledge (Waring, 1997; Webb, 2009 ). In addition, learning vocabulary productively by word pairs can be more suitable than learning vocabulary receptively in terms of developing students' productive knowledge and facilitating their writing (Webb, 2009 ). In Webb's (2009) experiments, two groups of students learned 15 fabricated word pairs prior to a picture-based writing test. The group of students who received productive learning of vocabulary used an average of 42% of the target words in sentences, which was much higher than the other group of students who learned the vocabulary receptively and wrote only 29%. Productive learning helped students develop productive knowledge and skills, which were required for writing.
While intensive or rich vocabulary instruction has shown its positive effects on writing, the effectiveness or ineffectiveness of the de-contextualised and efficient vocabulary learning has not yet been determined and remaines to be explored (Webb, 2009 (Nation, 2003; Webb, 2009; Prince 1996) . Learning by word pairs indicates students learning L2 word on one side and L1 translation on the other side of a card or a piece of paper (Nation, 2003) . Prince (1996) suggests that students can memorize L2 words better because of the L1 equivalents (p.479). Lee (2003) also suggests that explicit vocabulary instruction would help learners be aware of the words so as to utilize them in their writings.
Although productive learning seems to be a more effective method in improving students' writing, the receptive approach is still prevailed in classroom instruction (Webb, 2005) . Likewise, in Taiwan, the receptive approach has been widely adopted for vocabulary learning in many English classrooms. Taiwanese students usually learn words based on textbook in a traditional way and most of the time in the classroom. Traditional vocabulary instruction means teachers would provide a word based on the textbook translating its meaning in L1. Sometimes, teachers would demonstrate the word in sentences, pronounce the word, or ask students to repeat the sound of the word after them. By and large, students are taught to remember the meaning of a word and hardly have time to practice the spelling of the word or use it productively in writing tasks.
Writing has attracted broad attention in Taiwan, since the General English Proficiency Test (GEPT) supported by Taiwan's government includes writing as one of its testing items. However, students in Taiwan often face great challenges such as spelling, grammar, phrases and, most of all, vocabulary in writing (Joe, 2005; Chen & Yeh, 2004) . According to Joe's (2005) investigation, the average vocabulary size of the firstyear technological college students in Taiwan was about 1000 words. The highest number of words achieved by some students was about 2,500 words, while some could not reach 500 words (Joe, 2005) . If grammar received much more attention than vocabulary in the classroom teaching, it often would lessen EFL students' learning interests and reduce the effect of communicative language use of writing. Prince (1996) mentions that possessing "adequate and appropriate vocabulary" (p.478) outweighs "the mastery of grammatical rules" in terms of effective communication. Thus, to assist Taiwanese college students in learning vocabulary would be crucial to improve their writing.
Research questions
This study investigated two methods to vocabulary learning -productive and receptive, and their effectiveness in assisting Taiwanese college students' writing. The research was designed to explore the following research questions:
1. Do students who learn vocabulary productively from word pairs use more target words than students who learn vocabulary receptively, in a post picture-based composition?
2. Do students who learn vocabulary productively from word pairs have higher scores than students who learn vocabulary receptively in writing quality in a post picturebased composition?
3. Do students who learn vocabulary productively from word pairs have higher scores in the test of productive vocabulary knowledge than students who learn vocabulary receptively?
Methodology Participants
The participants were 99 first-year Taiwanese college students. Most of the students had graduated from vocational high schools. They had a low level of English proficiency with a vocabulary size below 1000. Before they entered the college, they had to take an Entrance Examination in Technological and Vocational Education. The results generally decided which school they could attend. Thus, the participants had a similar learning background and English proficiency. The students normally received three hours of general English training per week for two and half months in each semester for one year. There were two semesters in one year. The students' native language was Chinese, which was mainly adopted for classroom instruction, while English was hardly used.
Design
The participants were randomly split into two groups. One group of 49 students was assigned to learn a set of 20 target words productively and the other group of 50 receptively. Before conducting word pairs learning, the teacher first introduced the 20 target items with their translations, sounds and some examples in sentences on the blackboard. The time for this instruction was about 20 minutes. Then, each student was given a piece of A4 size paper divided into two columns with L2 items printed on the left and L1 translations on the right (see Appendix 1). The receptive group was instructed to fold the paper into two halves, look at the left column of target words first and then recall the meaning in L1. They were told only to flip the paper over to the Chinese translations when they forgot the meanings. However, unlike receptive group, the productive group in this step was told to look at the righthand column of L1 translations first, and then recall the spelling in L2.The time for word pairs learning was about 20 minutes.
Two post-tests were administered immediately after the treatments. The procedures were the same for the two groups. The first test was a picturebased writing task based on a selected theme-"Diet" (see Appendix 2). The topic was chosen because it had a direct appeal to the young Taiwanese college students. The writing topic consisted of three pictures presented in chronological order. The students were given the following instruction in Chinese: "Joe was laughed at by his classmates because of being fat. Write a 50-word short story based on the three sequential pictures". The second test, administered after the first writing task, was on productive knowledge (see 
Target words
All the target words were taken from the students' textbook "Smart Choice I" used for their English course. 
Measurements
There were two tests. First, a picturebased writing test was administered to measure the number of target words used in writing and the quality of writing. The correct spellings of the target items were counted by the researcher and checked by another teacher. Minor errors of spelling were given credit if the word was recognizable and appropriately used in their writing. Each word or word combination was counted only once. The score of writing quality was based on the Taiwan GEPT Primary Writing Rating Scale (0-5)(LTTC, Taiwan, 2009) as shown in Appendix 5. A score of 5 represents the highest grade and 0 the lowest. The writing task was pencil and paper test. All the writings were scored by two non-native teachers. The disagreement on the scores was resolved and arrived at an agreement with a third non-native rater. A picture-based writing task was chosen because it was more conspicuous and easier to determine the students' ability of using the target words (Webb, 2009 ). Second, a translation vocabulary test was used to measure learners' productive knowledge. L1 translation was offered in the test and the students were required to write the equivalent target words. The vocabulary test of the 20 target words (0-20) was scored by the researcher and checked by the other teacher.
Results
The results of the two groups at the writing task and the vocabulary test on the number of target words used, quality of writing and productive vocabulary knowledge are presented below.
Number of target words used in writing
The data for the number of target words used by the students are shown in Table  1 . The results indicate that productive vocabulary learning may be more effective than that of the receptive one on the number of target words used. As can be seen, the productive learner had a mean score of 8.76 (SD=4.475), while the receptive learners had a lower mean score of 6.70 (SD=4.292) on the number of target words used in writing. To test whether there were any differences between the two methods and the number of the target words used by the two groups, an independent samples t-test was applied. The difference was found to be statistically significant between the learning methods and the number of target words used by the participants in a post-writing task (p=0.022, t=2.332, df=97). The difference is shown in Figure 1 .
Figure 1: Productive and receptive differences in the number of target words used in writing

Quality of writing
The experiment was intended to test whether productive or receptive vocabulary learning can facilitate students' writing effectively. A MannWhitney U Test was performed to determine whether there were any differences between the treatment groups. The difference was found to be statistically significant between the scores of the writing quality in relation to the productive and the receptive learning that the students achieved (p= 0.009, Mann-Whitney U=861, Z=2.618). It indicated that productive learning from word pairs may be more effective than receptive learning in improving writing. In addition, as can be seen in Table 2 , the students who completed productive word-pairs task had higher scores on the picture-based writing task than the receptive group. For instance, 40.8 % of the productive learners achieved above the scale of 3 compared to 20 % of receptive learners on the quality of writing. The difference is shown in Figure 2 below. 
Productive vocabulary knowledge
The data for the test on the students' productive vocabulary knowledge has been shown in the table below. As can be seen, when the test was administered with 20 full marks, the productive learner had a mean score of 13.51(SD=5.519) while the receptive learners had a much lower mean score of 7.66 (SD=5.568) on the test of productive knowledge of vocabulary. The result of an independent sample ttest produced evidence of a difference between the productive and the receptive vocabulary learning methods on the test of productive knowledge of vocabulary. (p<0.001, t=5.249, df=97). The difference is shown below in Figure 3 . The condition of productive learning had a higher rate of vocabulary scores on test of productive knowledge.
Discussion
The students' performances in the writing task and the vocabulary test of the two conditions were compared on the basis of the number of target words used, the quality of their writing and their productive vocabulary knowledge. The discussion is based on the findings in relation to the three research questions respectively. For the first research question on the number of target words used in writing, the participants of the two groups all demonstrated that they were capable of using the target words in their post writing tasks after receiving vocabulary instructions accordingly. It shows that learning vocabulary through word pairs may facilitate writing. The students who learned vocabulary productively used an average of 43.8%, while the students who learned vocabulary receptively wrote an average of 33.5%. The outcome indicated that productive learning of word pairs might have a greater impact on writing than that of receptive learning. Webb (2009) suggested that the transfer effect from productive learning made a contribution to the positive effect on writing. That is, productive learning and writing both involve an almost identical process of recalling the word form of L2; in contrast, receptive learning only involves recalling the meaning of the word.
As for the second research question regarding the effect of vocabulary learning on the quality of writing, the results revealed that the students who received productive instruction performed better than those who received receptive instruction. For example, 40.8% of productive group learners achieved above the scale of 3 whereas only 20% of the receptive learners achieved this level. In addition, the productive group used more target words in writing than the receptive group. Thus, the outcome of the writing quality corresponds to the number of the target words used in both groups. The more target words the students used, the higher rate they achieved.
Although the results showed that the productive learners were able to use more target words in writing than the receptive learners, the average scores for both groups were not high. As shown in Table 2 , almost 60 % of productive learners and 80% of receptive learners scored below the scale 3, which was an indicator of poor writing. Only 10% of the productive group and 4% of the receptive group were able to use the target words appropriately and correctly to describe a story about the pictures. Writing has been considered a complex task; it would be a challenging task for EFL learners to use the newly learned words in writing in short time. Except for producing word forms while writing, students also need to have knowledge of other aspects of words such as syntax, semantics, and grammar (Webb, 2009) . Since all the participants were novice writers, they might have a small size of vocabulary, little experience and low ability in writing. Furthermore, the research showed that some students just piled up some target words to describe the pictures rather than sentences. It indicated that the participants would require more writing practices and instruction.
The third question investigated the relative effect of productive and receptive learning of word pairs for productive knowledge. The students who completed the productive task scored 67.5%, which is almost double of the receptive group's 38.3% on the test of productive knowledge. The results suggested a connection between productive learning and the gained productive knowledge. The outcomes also corresponded to the number of the target words used in writing. The productive learners outperformed the receptive learners.
As for the limitation of this study, the results may not be applicable in all the situations. In addition, some factors might have certain impact on the present study, such as students' writing experiences and vocabulary learning ability, selection of words and measurement. With regard to vocabulary and writing instruction, if the goal is to solve the deficiency of vocabulary for writing, productive learning may be more suitable than receptive learning.
Conclusion
The findings of the study supported the view that learning vocabulary productively may be superior to learning vocabulary receptively in terms of the number of the target words used, writing quality and productive knowledge of words. However, more investigation and evidence are needed for determining the relationship between vocabulary learning and writing. For further study, measurement can be extended to other domains of composition such as academic research paper, English for Specific Purposes (ESP), composition and free writing. For many EFL learners, both writing and vocabulary learning are considered to be complex and difficult tasks. Hence, different effects of vocabulary learning on writing for elementary, medium and advanced levels would also need to be examined. 
NELTA
About the author
